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SIAStr.m (J/ (K - kmo I) ) <l:Lfr<t^. Z 
AStr.m (J/ (K - kmo I) ) /Mw)!)<6 OlMT-C 

-r ^ 7 ^ ;u :7 T ;^ o 

$E^x>hPe^^b<tC7)^fO^ I AStr.m (J/ (K • 
kmo I ) ) <t Lfzt^. ZAStr^m (J/ (K • km 
o I) ) /Mw35<6 OJslT-C36-5)fe*»^^^^-r'5C 

[0001] 
[0 0 0 2] 

^;^7TxalSli$SS3^al^*<^^l^c:«b:7!)^t). SB^ti. 

>3^PizX|CffllNt>tL^^ti®T^Sffi3t<*IC|*. 7^ 

- (c ^ y-c fifflpg $ -fr T ^ ;u :7 T ;^ »K7b<ffl L ^ tL 

tt(DLBBIci:y tta-T'fey. $6l^lSaiJI<t LTCOttS 
{Cg;Kr t^S (01J^(*. *#gBBa 6 3- 1 662 6 1 -^^ 

^ hp;i.5:t''-b>x (EL) m'^^m^-^^xi^^ m 
^\t. 4#gaBg 5 7-5 1 7 8 1 ^<i>m. %^wm 59-1 

jfi^BaBa6 3-2 9 5 6 9 5-^^ 
fR) o EpttiBI£$ffi<-r'&f=i^)lcii. KJ1A< 

a)^§3^p^2X^ci5^^. mmM^^SA^/j: < . iSits^tt 
(0 cfe ^ -g> i/!) iciir ^ ;u 37 r »K3!)<ffl L ^ b ti 

w H t> (Dm^-x/ X ir l^T 4i SS^te 7 ^ ;u ^ T X » 
/^V^^«*4^LT5pJffl*4^-^>^$3!l^lc. LT 



[0 00 3] L;!)^L. CtL^T'TKU ^-=^fflL^tri^m^ 

SI.!: LTllffl^b?^^/ct^7)l^^5<^^<^:/J:/)^o/ro ctt 
I*. ®^^^«-*'4<D^<li<Sl>:^^^X$Ef§;^S (Tg) ^ 

ttcofe^^J^^ jl^-rtLlS T g coi£T SHS Cc <t li-r: 

[0 0 0 4] 

[^B^Tb^^j^Lcfc^^h-r-siigi] :^^BM(D^^{t. mm 

[0 0 0 5] 

^b<i::b*^xlEf^^A^t>iii^^r'CDlEf^x> ha e^ib<»: 
(DiB&jfD^ I AStr.m (J/(K-kmol))<!:Ly=<h 
t^. lAStr.m (J/ (K - kmo I) ) /'Mw7b<6 O 

[0 0 0 6] ^fz. :^^B^(Dr'Ej\.y7:^mWin^')^- 

:i^>ha\imittOUm^l A Str.m (J/ (K - km 
o \ ) ) t Lfztt. ZAStr.m (J/ (K • kmo 
I) ) /Mw;{}<6 Ol^TT'fo^fe^^j'^^^^'r'&Cih 

[0 0 0 7] -mzmmmmvit. mi^h>ti^mmm 

>:^;ufi. ^;MiIgni:^CD;If]:^^^^(zJ:-:)T^^br'&o 

zcotztb. ^mmcommmm-^iz^tmtrtL. s 

[0 0 0 8] *^0^#fi. ]gi^T g^4-^^^«4^ias& 

d am<b:G i b b sCOxV hP t'Sli (G. Adam. 
J. H. Gibbs;J. Chem. Phys. . 4 
3. 139 (1965) ) ICcfcHfS. **^Xff^fi£?S{*a> 

-ryJtellr? 

7?=Aexp (B/TASc) 

[0 0 0 9] <Z)B|fi^;!)<fe-g>o A. BliSSc. AScli;S 
jeT|zfcMt^lBB^Btig:*£P?Sf*t(DX> ho t'cD^Tfe 
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□ eSE^b^ ASmi:-r€>i:. 

Log;7 = LogA'+B' - Mw/ASm 

BI*1b^JfellZj:oTS/d:y. B = B ' Tm-Cfc 

Tm/ (AS g/'Mw) = A" 

it. ;?A<fe^-^fit (ii^lil 0l37K^XfIg) iciiL 

B ' Trr^y (T g • A S g/Mw) =C ( — 
Tg=B'/C-Tm/ (ASg/Mw) 
= C' (A" -B" -ZAStr.m/Mw) 

[0 0 10] *«BJ#liSI[tS(ca>t?<D;rm^3gfe*»^ 

-§> Z A Str.m/Mwt. ^CDT^;U37 r X-SfllCD T g <t 

^^^iz'ol^x. nimcDTjkm^^mmm^^jmm (ds 

C) imi'^. -tH^I^yuSl 0-2 Omg. ^;ajlS5**C 

[0 0 1 1] ElHc^-r<fc'5l::. :^^^S^Mw. iifcMx 
> hPeffi^bi:*•^XK®^A^^5l^^^■e<DfE^x> h 
Ptf^jbit(D|g^P^Z AStr.mi: L^-<t ZAStr.m 
/'Mw<t T g <h<7)re1f::(ifi(?)ffiM;b<fe^o Lfr;5<or. 
Z AStr.m/Mw^/jNS? <-rtLlST g O^dT C <t 
0Jt);!)MC3&ofco Dl*^t>. Z AStr,m/MwA<6 OJa 
TT'fetLf^T gl«^l 7 O^^Cfeii^t^^jr^c 

[0012] Z AStr.m/MwC7)fit(i^(iMMS 

Sl^lc5^^i■r ^ ;i i: m^i^\:^mmu 2 fiui±cofe^53^^^ 

Z A Str.m/MwCD(it^*d^'i> Z <!: li^||±T' ^?'ci:L^o 
UA^L. fe^^^^;l^felTMi. Z AStr.m/MwO^fil. 
«l«-r*tli;l^«3(D*ttSfi^ y (DiB«x > h P tf S^b 
<l::^'^x$E^/S;:)^bS4^*r'CDlE^x> hP e^lbcD^ 
IPI*. ;l^$H/t<i/7(7)fe^^^-TO-5*>gti'h$t^Z A 
Str.m/'Mw(7)filJ; y ti;^^< 3te^o Lfcji^oT. DS 
C ^ ffl l^r iliJS L/c;l^!|*l<7)m{4S*^ y > h 

pe^ib<t±r^x$Ej^^7[)>^>S!fejS*T*(D$E^x> hp e 

^^bO^fPA^e 0 J/ (K • k g) JaTtrfctilS. ZA 
Str, m/M wa)fil35< 6 0 3^T(Dfe*^^*^i& L•Cl^^ 

S r =R [TT V2 (T/39.6) 
[O O 1 7] -ea**X^o I i 1* i $60)13 y trCD^^Il 
fs^-y > h-Cfc-Sp Lfc/»<oT. Ii 12 I3 3!)M^* 



;7g=Aexp (B' Tm/ (T g • A S g/Mw) ) 

ttiho AS gl*^'^x$E^^T girfcit^:^*^x<hSg 

^t<7)X> hPecDMT'fe'&o CZT?. Tm/ (ASg 
/Mw) t Z AStr.m/Mw<!:<7)&H^^!)5^'&^. 
-B" • Z A Str,m/M w 

■S) o 

[0 0 1 3] ^fc, flfea> 1 7 0*'C<t L^^^lld:. igB^T 
ffit ^ttTb^iS L ^ Z <i: 7!)N b £ < iSffl ? *L r t ^ 7 ^ ;U 37 T X 
tK'J V — T'fe-57K'J:tl — TfC^^— h (P o I y (oxyc 
arbonyl— 1, 4 — phenyl enei sop 
ropy I i dene— 1, 4 — phenyl ene) 

l^r. T gC0igT^i(Slt^if^Zf>;^d:l^;Z<^/)<t:>7^)^'g)o 
x7 y *y ^ (- mIfE(D*#^5S/c-rfem:b^^^ 

t= o r T ^ ;u :7 T ;^ WSItK y ^-m^&Vi^tm h 

[0 0 14] ^m'^=f-(r> Z A Str,m/"Mw^/jN^ < "T^ 

oT. Z AStr.m^;«c#<i±-riz. Mw^:^^<'r'&C 

[0015] Z AStr.mi:^^«jgi:a)Ba<ll^Ol>T 
I*. ^aW^i:M^xt/)<fgS'*^xTt>^o HSE 

31ii (J. O. HIrschfelder. D. P. S 
tevenson. H. Eyrlng;J. Chem. 
Phys. . 5, 896 (1937) ) lr 

IAStr.m=ASp + ASm (rot) 

f::cfc€>x> hpeg6<b-C?fcy, n^i^^X\t%,^'^^R 
(c^Ll>o ^fz. ASm(rot) Ii 
A S m (rot) = S r - S tor 

[o o 1 6] -easn-So S r{t^=^mmt^±<'A^'^ 

i^lfz^mt^^\zmnmmx^^%.w^mt<Dm<r>:sily 
hpe^^br-fey. stor \tt^^B^xi^:^i^h^\L^m 

iaCDX^ hP tfllT'fc'5>o Z.(Do-^. Srii. 
1 O60 ( I ^ 12 13)1/2 /a] 

fe«»^)C»<C3|6. C4$S3S^*(D*t«i|fi^^-r^«^. 




(4) 



ASm(rot) ^■e#-g)f£lt/h*<-r'5fcto!ztt. »^a) 
2, 4. 6-a^^c(*f37xii;UJg(7)3. 3'. 5. 5 

(c t -::?^;uSc7)j: 3>'c*:=i >/-t-vy — >esS[a)?ti:LN 
Kll^I<^:aiftS^«A■r^c:^7£l<j^f^Ll^o Stor 
it. 

Stor = Z Sv 

[0 0 1 8] V^tSix^a Sv f*»^rt(3!)fi'^<7)$g^<D 

<t6i'DXS rt<m::Kir:^t. stor 
(Dmtmitn^tSl^o UyrA^o-C. ±tt:6*I^fASm(rot) 

[GO 1 9] ^ffc. 

Tg<D($AMZ^, :g:;^i^Sia:^iiSMC V (mm/mi 
n) i:-?-<Da#(/>;gJgT cmax 3b<^lf^*l^o MCV;!i</h 

^ l^ 15 t'Sig B^B 7!)<^B Z tj (z < I ^ i6 , T ^ ;U 7^ 7 X 

^ o 

[0 0 2 0] *^B^#I*, I A Str,m/Mw7^)</]^$L^IS 

Tcmax 36^:^^ < 'Sf'S C i: * MHi L/co —^Js MC 
Vli. lifi?X>^;ue^^bAHm (kJ/mo I) fccfc 
U'Sfej&Tm (K) irtiBaA^fcy. Mw/ (Tm- AH 
m) ;^l<:^#l^($^MCV7!)OJ^* <?EfSC<!:$aajLfco 

[0 0 2 1 ] JaT. MCVib (Tm-AHm) iiCDffiH 
|COL>r IftB^-r -So m:-%&}&W(D^^BJS.mzit 2 -^COjI 

3 1 oii$gffi*®T*(75^^a)iKffl<b-c&'5o «;S-eiijft 
mm&ttj: I) . igiST'li^S-^O^grB^bjb^ftit (t Jte^ 
c <h •bt^-CL^'l)o ^mtV^^\ztsh t M^izm < 
aoir*(D$gS^b3SSttit^JaiTa)<SSf^^c^<ttL 

■c. mxmFBitm&Mcvitmmizit'ttihcDi^^j'Bi^ 

itTCDJSJg-eii. ;Sti^bx;^;^^;{)<:fe^L^fcA^)(c$gBl^b 

iisi*/h$i^o ^^iZ}^mtmTt^t. my%&}i»t 

SB^^(Z>gAx;t^;u^S (AG) y . ^(Otz 
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*!>S14^bx;^.;u:^ ( E a ) A^/h* < U . SSS^bSSli 

ti^-rSo MCV|Cfclt-5ia)*aiS$AT (=Tm-T 
ctnax ) ^-r^^. jfiteiMfc 
A G = A Hm • A T/Tm 

[0 0 2 2] *<fiKyitOo HKWIC. AT = Tm-Tc 
max = Of Tm^^figy IlO^n^, A G = or A H m'Cfe-So 
^tzs ^2;t^^^b;S^i^bx:^;^::f E a <i: A Glzlim-:i5^i£ 

E a = A • M w/ A G 

MC V(i, 

MCV=ko exp (— Ea/kBTcmax) 

= kO exp <— A' • Mw/ (Tm-AHm) ) 

Log (MCV) =B-A' • Mw/ (Tm • AHm) 

[0 0 2 3] if^lr, Mw/ (Tm-AHm) 7b<0. 04 
]>Ji±V\t. MCV;()<1 mm/m i n l^iT <h ^ . T^;U 
-PT^ikUtmUbX^^lZtjl^o mXlt. Mw/ (Tm 

•AHm) *^0. O 7 8<D h;UX>fi#^|CT^;b3?7 

;^<i:?sys^-efc'g);!)<. o. o 2 sa^^v-tf xi^Se^e^t 

— iififi£ife)4>lcl A Str.m/Mw/)<6 OJ^TT*. ;t)^OMw 
/ (Tm-AHm) t<0, 0 4 Ja±l?fe^fe*^^^^ 

[0 0 2 4] tj:^. i&'^Fmt^S 5 Olii±V. ^^-oir^TP^ 

^it. I A Str.m/MwA<6 Oia±-C&or St^T 

y y^r?-<?{z^i)^=F<o^^t<mzi). sia(DMw/)<ia 

iinL. ^(7)$S^|ISCDZ AStr.m/Mw;{)<M'>-r'5yc*:) 

It. *^BJ(zfcL^r I AStr.m (J/ (K • kmo 
I) ) /Mw;b<6 OiaT-^ffc-SfeS^^^t tlrJT^L 
<mi^^:itt<x^^o ^fzi^'?^X'i,tj:< :z<Dm^\z 
Z AStr.m/MwA<>h$t>:^;()<T gl^^L^o L 
Mw(*:fe^l^C<!:*<il^L< . 4 50Ja±T?fc^C 

[0 0 2 5] :*:^B^|r3siNr, r 7.jgSIIiS* 

tiz\t^\]0m^^mir^mtji^mm^m^'^to'^xf^m 

[0 0 2 6] T^;u:7TxaiSIcDSiig:^>^<!: LTIi. m 

^(D:f5m^mmv^^o ^t^t>fo. ^vxh;^, mm 




[0 0 2 7] z<r>m=F\t. ^t^&mi^=Fi^t:^i^mt 

[0 0 2 8] l^-rtKOm^i^tDm^X^t. m^fccfel/jE^L 

[0 0 2 9] Il3(-H®^aigc7):&fiiE L^^(7) 

[0 0 3 0] pr«3fe^*niiiRLTm^ihIE 

fzm,^ts^ifjEntmm^ir^(D^^±Lxm^^m^ 

[0 03 1] dO)^^!*. ^i*±lc. pIII3t$S^qRi|XL 

[003 2] ^-r. =^P:^jSfem3^c^<i:lCc^:y. ^A-UTfli 

S^r^ii:. ^t^mz-DfzS^i^tzlfm^tlEKt^^^t 
[0 0 3 3] m^msy<Dii^(Cli. ^^L/'-IE?L/)<5^^1p 

X. m^it\-±—^^isbn\z^m^i±x^{-nt. 

[0 0 3 4] iE^m§2(Dli^lCli. f^^Lfrm^A<^Jb^ 
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co^^li. lE^LISiillB (Pi24^^ 

[0 0 3 5] zom^xit. m^^m^(DPNti^tm 
mz. m^^^ifjEKcD^i^mi^ts^^ztt^^m^in 

T<?ii':f^^. w^m^Sizh^^-^^pmy^-^dx/t 

[0 0 3 6] 1I4(*. v^></m^<Dm&^ff^t 
¥®ST'feu. m^^^^^<i^5\zz<Dmi^xit. &m± 
izr^f&^^tzmmmm^ ^ ^iz2^(D^i^^^ 2 a . ^ 

2 b ^ 1 Stmf&^^Xl^^o CCO^;J^SS 

it. mm<DimtitmijTmf)<m< . s^xmrnm^^^^)} 

!c«*:y^l«eU1 2 a<DlStfr^SS^b$-a:r5tK:^S^^b 

[0 0 3 7] ::CD5feX^ *:;^>^'m^T'(i. ^;^^1 3 
lcAS*Lfc3t1 4A<«^l8aJ1 2 a. 12b*iiilLr^ 

r/^jiKLfcB^^T?. 7feK:^C0m?^d:^2OCD^rfe(Dii^g;!)<*> 

12 a. 12 b(7)-^;TL^-e3t(?)^;*7b<gz^o Lfc7!)<o 
X. mi±(Omuo:>^m{z^':>X. ti^ti^^:t> - :tyt 

[0 0 3 8] zcommi^it. mm±\z^^mi^ly—^(D 

{z'M^i^fzmm^Bf&Ltzmj^'^mi- 
[0 0 3 9] zicotmmi^xit. m^^Mt. mmizm 

Bit^-^^zt\z^ij'i^t>H^o m^^^^Hfz$mx 

SiS^-tt. niSi^-UT=ej\.:?T:^^m[zr^zt{z^ 
ytT*:>ti-&o 

[0 0 4 0] 

[0 04 1] I TO^/;b*^:;^^<SJi(r«itx^ ( 1 ) -c 

>^ vX>^jl$ 3 O nm^^Lfc (^5tB) o $ 

ir. -^-c^D-hirtsatiC (2) -e;o^$ti^^+-9-vT 
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^tt:<DZ AStr.m/Mwli5 5tri&y. Tgli17 5°C 




CH, 




(1) 



[0 0 4 3] 



[<b2] 




^ o\/om.^mKv^mm&^mmLfztz^. 500 

[0 0 4 5] m^gxC (2) 



^-y-v^T V'— ;Hfl^1^(D I A S tr.m/MwIi 5 2V 
fcU . T g(i 1 8 O^Crfc^o 
[0 0 4 6] 

[^b3] 




(3) 



[0 0 4 7] ESTl::fcL^r 
1 O V(Dl:5iEaET'«!JS8i!i)S*;MS:Ltr^C^. 6 00 



C 



C H3 C H3 
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[0 0 4 8] ISigxe (2) V7r.ai:b:t^V-iyrV-)l 



CH3 

CH, 



Z(D^>'J:i-^-^'J—)Vm^i^(Dl A Str.m/Mwii 5 
OT'&U. T glil 8 0**CT?fc-2)o 

[0 0 4 9] 

lit 4] 



CH. 




(4) 



[0 0 5 0] C(7)^^^^tSi^iI*>l::. S^TIzfeLN-C 
1 O va)It/^L®EEr'*]^iSS^;l'I^Lfct C^. 400 

[005 1] (2) X'7r^tStl^:t^V-i>T'/-)i^ 

Smt^(Oitt>^)\:i. (5) -e:^*+i^;i-^i^vr 

CH3 



(DTl-^-y-vT V— ;HSaBi{:*:(DZ A S tr. m/M wli 6 1 T- 

fetj^ T gi^ 1 4 o^^c-efe-So 

[0 0 5 2] 

[^bs] 




(5) 



CH 



C H 



[0 0 5 3] c(Dm^$^^9l{miIt)(c. M^TiZ^i^X 
1 0 VCDit;7E®a-e*DSfl«iS^;fl^Lfc<!:C^. 500 

[0 0 5 4] «jg5C (2) -CjF*ix4:j-+t»-i^T^/-;i/ 

mm»(Oi-tt>^)\^. m'^^ (6) T*^j^^?tl'5:^^-9-v7 



CHg 

CHg 

f*. *fiMasy(DII4»x>hPeSS^bi::^'^xtE^,* 
/)^bii^*-e<7)fEj^X> hPe^1bi:<D$gS](i5 5 J/ 

(K - k g) -Cfcy. T glil 6 5**CT'fe^o 

[0 0 5 5] 

[^b6] 
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(6) 



[0 0 5 6] ^0)*^&f^S?SlI*>lC. aST^rfcl^T 

^ ov<Dm.^mE:x*^mmj^^m^Ltzt;ih. 400 

cd/m2 (DiSJt^TFLfro CD tO SB 8SS3£i<#M-r-&* 
[0 0 5 7] «jixfc (1) T'TF^+I-S h U Z?!-;^^^ 



Bg<fSi5{aS2o^ort^'&o 

[O O 5 8] 
[^b7] 




C H. 



[0 0 5 9] C<Dm^Sf^S!Sil*>lC. S^TlCfcl^r 

1 0 V(DE;lfLmi±T*3!)^)?iJt^;Iil^L/c<tC5. 7 00 

[0 0 6 0] tgit5Et (7) T*?K*tui)^:h^U K>^^ 
(*CO^tt?yir. t85g^ (8) T-jF^ti^^^^-:? 'J K>g 



( 7 ) 



U K>g^tt:cDMw(i4 3 8 7k^i^^pltgnt 

[006 1] 

[<b8] 



[0 0 6 2] ZOm^^i'^m'^lM.-^iz^ K^Tl:Ifcl^T 
1 0 V<Dil3EBGET'*?)»»g*;1fl^Lfr<i:C5. 7 00 

[0 0 6 3] I Tomyis^:^&m±\zm^^ (d 

?J^5Ftt^ K U 77x zi;U7 S * 5 O n m^^ 

dKigsEt (2) r'iF^;K'i):f^-t^v7i/-;Hfl^{*$l¥ 
«5tK*<tS!Lfco S&r::. 1 cm2 (DTJUS-'t? 




C8) 



-1. 5o^^^L/co ^-oitm^^sa^A^^^ar^^ 

[0 0 6 4] aitxC (2) T'ji^*4X'&7|-^'tl-i^7y-;U 

— ;Ug|^f*(Dl AStr.m/Mw(i1 2 7t?fcy. T g li 
7 7*'CT'fe-5o 
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[0 0 6 5] 




CH, CH 



[0 0 6 6] C©3R^^f*aS^iS*,l=, SSTI::^5t^r 
SUfc. -^-OJie*. »I^Lfc3mffi<t* 1 . 2-1. 5 

[0 0 6 7] *"3X±lC}fJfie^tLfc7;U5-'t>A^^JI 




(9 ) 

B) o -^-cojiic^gjisc (10) r-jj^^^-s h u 

T5>S§^<* (.lEHi^xkm) a^Umi&A (2) T-S^.* 
2 O w t %fc<J:U:3 Ow t %(Dil]^T?*Sjt LfcTK'J — 

[0 0 6 8] 
[1b1 O] 






(10) 



[0 0 6 9] C(;)^lI*)IC. 6 30 nmCOmfe3t (O. 
4/iW/cm2 ) $KBj^Lyc<h^a)a®«mm<ia)MS 

cfc-^2cm2 /// JCDlg^S^^L/co C<D^ 

[0 0 7 0] «Jg5C (2) T'^**L^7|-^-t^i;Ty-;i/ 
[0 0 7 1 ] CCO^lf^l::. 6 3 0 nm(D*fe7fe (O. 

tSm^¥S®*(*i&M^m;TLT. :^;ST3 7!)^^)SMLfr 
mmzm^LtztZ^^ 1 cm2 //i J(D!SSL;!)^ 

[0 0 7 2] :^)^;^±irff^fiastL/rT;i/5-'>AS6»m 



CH3 

2 O nm^^Ltr: (lE^LfDisI®) o t(D±\zm 
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